Comparative effects of lesions to the ponto-cerebellar and olivo-cerebellar pathways on motor and spatial learning in the rat.
Emerging evidence supports the role of the cerebellum in motor learning and previous studies have also shown that olivary projections to the cerebellum are involved in motor learning. Since the pontine nuclei make up the other main relay centre in the cerebro-cerebellar pathway, the purpose of the present study was to verify the involvement of the ponto-cerebellar pathway in motor and spatial learning, by comparing these functions in intact animals and in rats with selective injury of the olivary or pontine neurons. Two groups of rats were used: the first was treated with 3-acetylpyridine to destroy the inferior olivary complex, the second received electrolytic lesions of the middle cerebellar peduncle to interrupt the ponto-cerebellar pathway. Control and lesioned rats were then submitted to three tasks: unrotated rod, rota-rod at 20 r.p.m., and Morris water maze. In the first task both 3-acetylpyridine-treated rats and rats with lesions of the middle cerebellar peduncle showed static equilibrium deficiencies. Through training, however, they reached the maximal score attained by the controls. The rats submitted to the rota-rod at 20 r.p.m. obtained scores significantly inferior to the controls. The Morris water maze results indicated that the lesion of inferior olivary complex and middle cerebellar peduncle both alter learning of the spatial task. These findings show that both the ponto- and olivo-cerebellar pathways are involved in learning complex motor sequences and spatial tasks. Since both projections converge onto Purkinje cells, our results suggest an integration of these two pathways in the cerebellar control of learning mechanism.